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Abstract 



PROBLEM TO BE SOLVED: To provide a device free from mercury which can realize high efficiency, 
saving of the electric power and saving of the space and which can be made flexible in a deodorizing, 
antibacterial, contamination preventing or antimold device which uses an inorganic semiconductor 
photocatalyst. 

SOLUTION: The inorganic semiconductor is equipped with a light-emitting light source of an organic EL 
or LED. The deodorizing device, contamination preventing device, or antibacterial or antimold device is 
equipped with a light- emitting light source of an organic EL or LED. 
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(57) [fift] 

ttf#ote«^f*KiWI«E LfeKiiLE DO«e* 



1 

[11*312] W$EL3^4>0< «LE Dl&ftftiS© 

m&pm&wm c > l te%mwMK. $> & c 4 ft#® <t 

lt#Ji 1 $ fctt 2 CciBI^Mg¥«tt. 
!!SfB4] ^ELmi/<8LED©»«i 

ift^gfci-rssig. 
r zmm* icnmomm. 

[ »*« 6 ] & S t £ ft#M <!: £ 

[»*B7 ] fttf!¥«<*#T iO„ ZnO, S n 
0 2 , SrTiOi, WO,, B ijO,, Fe 2 0,. Nb, 

o^e.&safj&jeatftifc i m.<o&mmm*<stsm 
m#m»iptt hct *mkt t st» «a 4 ~ 6 ©o-r 

ftt$® 4 t z>mim 4-6 ©t >r*u&>tciBtt©SsB. 
[ %mm 9 ] &ig¥*§## t i o, -e* * c t 

?tisci ft#m i f *>mnm a - 6 ©^ rtufeKKtt 
©ssg. 

ii»3»s i 1 3 mm$m»icT'<2 a t-mmrz-r 

ft#*tr h C 1 ft#ft4-T -51*5^4 ~6 ©l^-Ttlrt'tC 

te«©§sg. 

i mum 1 2 ] «as^##*r« • mmmmmv$> z 
ct&ftmfrzn&me^i i ©^-rn*HciBis©s 

go 

zimme-i 2©<,>-r*i#>icie*s©£sa. 

[ i 4 1 $m&&m&ffimti: c > l «s#^f »c 

* S W« E LM* 4 ttfftk E L *^-4 J: 0 BM3 nT 
fig&TiOj, ZnO. SnO„ SrTiO,. WO,, 
Bi.O,, Fe 2 0,, Nb 2 Oj3&^%SP^6.jMtftlfti 
1 «©#JS&tt^ft$if*«B¥iI{*4 ftflrtr*#oc 4 ft 

'[ waos 1 5 ] i63te36*3ne««& i » u «^$ifei(c 

ib«»LEDiigLED©l6^Cj;Dffl®pJ^^T i 
0 2 . ZnO, SnO,-, SrTiO,, WO,, Bi 

2 o 3 . Fe 2 o,, Nb.o.^ttiS^waaifcia 
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* mm e l ssit- i tt e l *?«>#Hfe«: <£ o ae^j 

»T i O,, ZnO, SnO,, SrTiO,, WO,, 
Bi 2 0,, Fe,0„ Nb 2 0,#>6&£>S¥#>6i§t;mA: 

i m<D&mwatmzststim¥mi*£ *0m*j#oc ± ft 
*ss*4-fsji!K. 

[ If 1 7 ] t » 1/ «S6J1-fB«tc 

& £ fttt E L JR* 4 E L SH^OSBfcK: <k *) OtTO 
fifittT i O^WMi^iiftftfif^ocift^mtf 

io [issjasis] i6*e*i3«e««ttt»i/«*ji-*«(c 

*SLED4KLED©^3t«:J;t)ia*flUt6&T i 0 2 

[ 1 9 ] ftjfc&ftiftgflRJgtt t » L 
S>-S^ft^-T£*«E L*-T£^WtSE LSR^©«3t«: 

*S L E D ii^L E DomfttC J: OJSbigpjegj&r^^ 
h MM?- * -TMM^ift^ff-tt^ C <t ft#M <!: 
20 r^^g, 

c !S3as 2 i ] &ytm.ttmm.mwrj: c » u ««ji-«w(c 

ASSISE L3R-7-<fcKW«IELSRT-©%M£tcJ:0SrtBBl 

So 

l. < «rasw{cs-r s j; *> ic&tttcc t ft^asti -r 
sifjjss i4~2i ©ii-rti*«fcia*g©siH. 

C8»*B 2 3 ] l»*^6 ~2 2 0«,»rtl*>«:ia«0* 

gft m? i> c t &<&m 1 1 sitt*i^g. 
30 [H3J012 4 ] ii^6 ~2 2 ©t>-rft*p(cfe*s©ss 
gft #-r s c t <t -r 

[l§5j<JS2 5] ff3j<II6~2 2©t,^-rn*Hctst?©^ 
[0 0 0 1] 

mm±(Dmm^m] wiELf^L<«LED£i 

[0 00 2] 

40 [S£*©iJSf5] Se**>63feftMW-rSCi«:J:«3, «SS 

©^^{tftffiji-r sigttft7S-T3fefi4«* J »i6 i» 

fc%3nri>5 #S¥6-3 8 5^?S. lal 

6-49 6 7 7^<&fB. I§1 6 - 3 9 2 8 5 -Sf£r$P£# 
J8D . 

[0003] 4G6-C, Bfe^B^^CcM-r-SM 

oTI^&eti-C. ^©CO,, NOxS^SO 



3 

6tirt»*«fc 5 SC. gffiSIBlOltt* • fttt • Rrs • »*» 
r. t ©<fc 5 &«*«JflW ±3$©$8 
[0004] :%N^1&&j^3l*&fcft©#^ffi£ L 

gmJgtciRiR&W-r •Strafes. L*>U HJSftfc. 
tt«*ttffl-r4»^. *«$Hrg£#£iJt3tf3fcfe©J% 

tfttawwrnsnsa*. c©^^««a»ccw§-c*.-s 

f# 6 *i& l >©#HStK"C * -2) „ 

[ 0 0 0 5 ] Etc. Sti4l6*(cflHl»5«c 
i»J»Brc©K* • tali • • Rft*l?*MM¥*<tilJM 

+V^;Uft1i®©"tJ-Cffl(,>€>C<!:*i-C#!6:C>„ 3 
*tT©rt§P«:«W*-C*S*iB€:^WL/n»S/cib. 7j 
*s— ***T3M»« l> fc i * Afttcftlft&fttttctt S^© 

raa^ifc**. 3 6tc(3:j»*-r5t#©*iR©tofflKt 

[0006] 
[0007] 

[■WH&JKiSW4#a] *!B9i#£ttIittB©IAj| • fiiB 

s. «e*awcw«EL*-f. LED^o/dKi-iii 
M • • KfrcKSigw. ^-©aetytis^r o^sct?: 

[000 8] ^ft*?^ #J%HJ©±fBSlfi«:. 

( 1 ) WtlEL^tK SiL E D©#8fcfciK£0HH3F 

( 2 ) W«E Lmi/<«LE D^3K3fea?.©^fe*5 

( i ) lamvummmi*. 

( 3 ) f6#*W**BtK'r* hct 1 4±E 

( i ) *fctt ( 2 ) <cfB«g©flK«¥*tt. 

(4) WiELf?fcL<HLED©SMli. S#fe 
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( 5 ) ««E LM^-hL < «L E D 16*3(6® ©l^teStf 
miffl&* I > L/ ttNPHIWUc * & C i <tT&_hfB 
(4) CC£tE©&K. 

( 6 ) I6*3te»**ffi«-C* SCi i f S±iB 
(4) (5) &c!fi*£©§S@„ 

(7 ) $8^ag<*#T i 0 2 . ZnO. SnO„ SrT 
i0 3 . W0 3 . Bi.O,, Fe.O,, NbjO,*^^^ 

10 J&SCi*#»<frS±fB (4) ~ (6) ©t,»m*>{C 

iBt£©flg„ 

(8) j|«N!iM:T i O^SShiciitti 

tsiia (4) ~ (6) ©i>rti3&>tc8Btt©aai. 

(9) M«MS*t*oWT i 

IB (4) ~ (6) ©l»rh*»KEiE©«B. 

(i o) «i<*(cj^;n^ c 

<L£«F8fc<i:T£±iB (4) ~ (6 ) ©(,>-mMcfB»e© 

mm. 

20 z>zk*'®mt?z>±Mz (4) - (6) ©^-rn^tciB 
«£©^s. 

(12) &«¥J»f**5W*i • «SM£4M-C*£C 
*«fcT*±IB (6) ~ ( 1 1) ©t»r*i*»«:lBtt©« 

So 

d3) tm&mb*. »**««ffi{ca«»«:fei/< 
(6 ) ~ ( 1 2 ) ©i>-rnjfeKSM*©«B. 

(14) ^7fefeA^fe^^t,L«§l^l^CC&SW^ 
E LJR7-<fc»fr«E L*t-?i#£#K:J: *)B*lglI«8«cT i 

30 0 2 , ZnO, SnOi, SrTi0 3 . WO Sl Bi 
2 0 3l Fe.Oi, NbtO^tbteZmfr^mati'tcim. 

(15) «36&3&**a««at> L E 
DilSLED©^£{Cj:«3aianItgfeT i Oz. Zn 
(X SnO,, SrTiO s , W0 3 , B i,0 3 , Fe,0 

3 . Nb l o i frhizzmfrhm\itoiziw.<D&Mmv& 
d6) &ft&tm&m®fj:i<>Li l £mftmmc&z>Gm 

40 E LM+kmsmE L^-7-©f631£{CJ: OJBJifaoJfitfcT i 
Oj, ZnO, SnO„ SrTiO,, W0 3 , Bi 
2 0 3 , Fe.O,. Nb.OjrfP^&SSrtPfciatfnfcia 
©^«M^ t«J**«f JJRWNW* 4 5r«-t*f#o C t *<&® 

(17) 

E LM^tsmmE L^T-©^*CCJ; «3®eWfifeJ&T i 

(18) 3l3fcfe**9lfe^!tc(.»0»jlS^«t{c*SLE 
DiKLEDO^eccttJJBSBjiBttT i O^WM 
50 5|£»#*#-a^oc<!:*«F«fr4«E«. 



5 . 

iw-swwe Lm^tm^ME l <omm 

(20) »3fc&jMH&«i*&t» L f«fe?HH«{C* SLE 
D £l£L E d©£6#k: <fc D aianftgitcr^- £ -( h mm* 

So 

(2 1) ^lifefe*s^fe^«:t»b«SI^^CC*2.W«l 

■ mmmm*w&ft^c £**#«*£ -r-sssg. 

(22) *Rt££aStt£ . Ife^^ffiKifiSWiC 4> L < 

( i 4) ~ (2 i ) ©u-rn*>{cta«t©^s. 

(23) ±IB ( 6 ) - (22) ©t,i-rn*HClBtg©gg 

( 2 4 ) ±IE ( 6 ) ~ ( 2 2 ) ©l>-***i*>tCiE*B©SSg 

( 2 5 ) ±fB ( 6 ) ~. ( 2 2 ) ©Uf *iMCfei£©$gg 
£WT£C££#gSt£T&tn;«i. Rfrfrtf«g. 

[0009] «T. *^5C-^C^-C»*ffl{CSi|g-r€.„ * 

3^^tcife3fc-rsc£#a*Lu. e create® 
l . c I EfeSti-c©^ - -7*;i-^6^'-7"y y^a^u 

(nm) £ L/t£*©jfcg4 3 0 nmHk©^? f-JU 
©ffift ( A 1 ) i^g4 3 0 n m*yS©X^^ h^Offi 
S (A2) ©tb (A 1/A2) # s 0 . 8WTt*SI 

«L (o. 4jyTr*sc£ai<*e>ccs?£iA\, ) 

[0010] »*36»*sii«-C*4<fc»«*?IIB!5:*» 
£f*#Btt£&o-C(,>-2,C£-e&«P. ffi«£i*-^7n^ 

frL. C©ffi«?§ffl3-efc<fc5&jfc-cfcj;l>„ A#3« 
»$U<«0. lmm'-Siii'T*, S6(C»tL<Bl 
mm' ~ 1 m* "C*cfe-5> 0 

[ooin *fB«©^j6*iB'«. n&icjzio&ytTZ 

WiELf?*S^(iLED T*tl 
«1$«c*l||©«)&ii c LED©-#iJ£L-C«:, ^b#>;^ 
A (GaN) «S©*R«»#*-fat-- FftHPlf 6ft, *8 
ELf^O-KiUtlJ, MMtSWiaxH' HO 
;U 5 * ;» -b (W^E L) W*4 (0 L E D ) 
ft£. A(*W«:Sjmift*-i-4W«ELtm<blyT:tt. « 
jttf, #H8¥3 - 1 5 2 8 9 7-^<2r$R©H3^-^a± 

m 2 ^ a ~ffi4 j^fe±«r #> 6 5 if a «:i24£ $ n-c 
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*6ieKA&#cn6&ClKfcftS4>©T?SJ&l,>. 
[0012] «T^CW«E L*iF-(CO^Tl¥WcmBg-r 
-S„ f^ELIflJ, S^WKtt— *f©«®©PaK^36 

( i ) m^/mtm/ym 

(ii) »«/iE?U£AJl/jfc*Ji/TI« 

(iii) »«/IB#»/tt?-&A*/Hrti 

(iv) B*/iE?LffiAJI/»JW/«?aAJl/^ 

10 

[0013] ±ia^^H«. ( i ) nftwmmc. raffi 

ASM& (2) ftAL ( H? £ iE?L ) £111?©* 
-C^tt 3 -t± Si&jitSte . ( 3 ) tt? £ IE?L©SiS^©iS 

«ct'%wbTt>4. fc/cb, iE?L©aA3n^>-r3£m 
£ m^ommsrcm. $ ft * avm* * -c & £ 

20 £'^6*»— ^©mif^SSS-a-Stl^WTSfc 
<Dt)W& L/C*. 

[0014] C©^3fe«tCfflt»P)tiSIS3teW^©SS«: 

#1#l4£LT&^©fc©£flltr>SC£#-C**. C©«fc 
5 ^^t^f4«^KWtiib^-C , S> 0 . AftftCCUSfar 
©feiOftJ:*}. *£*ftft£«J£ffll,>-5C£rtsrS-5. 

*■«. xf>3-f-a, 

S, LB ffifc <fc 9 SUMfrr ^ c £ tc J: 
o^«-r*ci*sr*43&J. ^F(c5}?*iSM-c*>sc£ 
30 a«#*oi». cct, ^?iiSK£«- Sib^ioMfB 

-So am. c<Dft*mmmizLBmc£t)Bm2titcm 
icmm-rz mrnmwmic «t o ksijt -5 c £ *s-c * s „ 

[0 0 15]S»fc, C©|63feH«. *5fH3B35 7-5 1 7 

8 i-^4>$SiciaiS3nr^-s«fc i 5(c. Wffi«c£o«g*^ 

40 £*s-C^.5)o C©«t5(CL.r^fiS3nfc^5feJB©)BUlK: 

£*5-C#£#. ji^«5 nm-5 ym©ISH-CS>So 
[0016] COE L*?tcteW-SPl@£ L/"C«. i±m 

M8S(©A*^ (4evai) ^si. mm&mmt 

Aufei'Cil, Cu I. -f>^^A5=->*+^ K (I 
TO) , SnO ! . ZnOtt£©»W4ai8tm*J*tf 

ens. Kwsix. cn6©s«W4if^^^'^ 
so >) > £©73 mc X f) , MR« JlSfifi 3 -a-. 7 * h y V 



[00 17] ccDHWJ:0««**OHI , r»dK:tt % PI 

m v J?$t,<ttl 0nm-2 0 0 nm(Dli'CI«n 
(4eVOT) ^JS (l^aAtt^iiftt^) , ^ 

Kftr;Hr.'jA (A^o,) I^B, ^>^a, y 

Ag^Bj, vnv-)A/^>^-)A^fc tjus- 
^A/ifbr^^^A (Ai 2 o 3 ) y*?A 

[0019] mmmu\ c^e>©iiti^if^x^' 

hffiJn«»SQ/D«T^»* L < , 1 0 n 

1 urn, !if$L<«50nm'-200n m©fiir 

[0 0 2 0 ] ^C, ^StcJ^CTUW^n&jEJLffiAJB 

-£©5*. «*Jl«c|*BX««T-ttAIBJ:5aA 
Sft/cST-fct, »*JBiiE?L?iAB©»M«:??aE-rs« 

AMOtm (&T\ iE?LffiA*f»ii^) (coc»r«, 
m la <Z>#? £ L l > tt® * £ i> <D X h ti « # CC MKtt & 
<, 86*, 3K»G»**tc*5^r, IE?L©«fflraAlftaS» 
*4£ LXmmZtlX^ZkV'PE L*^jE?L8EAJifc: 
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[0 02 1 ] ±82IE7LaA*tl4». 1E?L(D&A, W? 1 © 

©l^nr^ot^J:^ ZCDIEJL&AttWtLXte, 

ft. ^#y-;u§s>gft> ^yry-;PT;i/^>Sf2« 
ft, t7yy>i«MO't7yD>iitt, y 

^;u^>^aift, jni*ft, **y;ur>h 

^42>St2»ft, 7;btu^>i^ tF7!/»a 
io ft, x*;l/^>p2»ft, ^>^if>K3j|ft, T-U>^ft 

V ^-ftfWffthS. jE?L&A«»± Lt 

[0022] ±fa^#^»3Kr ^ >ii<&mR&x* u 
^r^ft^j^iiiirii, n, n. n* . n' 

by? x~;l/-4, 4' -^7^ N, 
20 n* *^)i-N, N' -ex (3-y^;i^^^^ 

- [1, 1 ' -4, 4' ->>T5> 

(TPD) ; 2, 2 - t'X (4 p - h 'J;l/7 ^ -/ 
:7*^;U) 7*P^> ; 1 , (4-^-p-F'J 
;!/7 5/ 7x^;l/) >-^a^t>; N, N, N' , 
N' -r h7-p - b y;l/-4, 4' -i/7^t^7x 
; 1, 1-fcfX (4-^-p-F , J;l'7^7x^ 
-4 -y x.^J\sis?U^3ry~> ; t'X (4-^^ 
Jl/7^-2-^?ib7x^l/) 7xr.;M^> ; t'X 

(4 -s^ - p - h ^ yy 7^jm^ 
30 > ; N, N' -^^^^;l/-N, N* -^(4-^h^ 
i/y jl^jI) - 4, 4' -^7^t'7i^^;N, 
N, N' , N' -f F77 4 , 4* -y7$ ^ 

^7x^x-fil/;4, 4' -t7 (i/7x^l/7; 
^) ^t-Fy7x^.;l/ ; N, N, N- h U (p-hy 
T5> ; 4- (^-p- h »; ;UT ^ s ) -4' - 

>; 4-N, N-t/7x- ;l/T^ (2 - >^^ 

^>¥> ; 3 h+->-4' — N, N-v 1 ^ 
x^JbT ^ /X^;K>-k'> ; N-7x^^aV- 
40 ;k *I#I^5, 0 6 1, 5 6 9#IB*ffl» 

cciatg^ nt^a 2 ffloiB^sisaRt^rt m? z 

&<D, flxB, 4, 4' -fcfX (N- (l-t7f;b) 
-N-y ^ vy*~)i> (npd) , #ig^p 

4-30 8 68 8 ^$gtCfBi8 ZtiX^Z b VVx~>l> 

4, 4' , 4' ' - b CN- (3 
W -N-7x^7^] F'J7x^7;> (MT 
DATA) iSi'WenSo Sfcv pi-Si, pi 
- S i Ctt^(D*^fb^ttfciE?LffiAtmi Lr^fflT 

50 sci^rts. 
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[0 023] C©IE?LiiABl*. ±ieiE?l& A*t*** . 

Bffitt£©&»]©:&£fcK:J:ij. «JRfbT4Ci(cJ:t}JB 
itsct^tti,. iE?LffiAB©ll/?«:oc»t:«#«c 
iWIE«£ct,»#. ii^«5nm~5 /xmfiS-C*S„ C© 
IE?l£AB «. ±IB«f4©-«X«-a«±^6 
ISM-jtfe^, l§I-ffl)SX«^aiffi)«©1g^S . 

tfllU6nsm-fffiAH«. l"Js1SJ:9&A;*ftfcSIT-£ 

It ttfikfc2tfO©{ b^©*** 6 ff it:© &© * iMfl? 0 T 

[0 024] CCMtTaAJl«:ffl«,»6tii*m («T. 

+->K§§j£'#. #;l>tf"^ 5 F. ^l/t^'Jf^Ji 

#MBS5 9 - 1 943 9 3#£:$RCCiS«<**iT«,>£— SI 

©m^feiittfb^a, *4i«rfcti%««*««a-r<5» 20 
imcommm'f-zn&m^cm&Ltc * 7 y 7 v- 

[0&2 5]*/c, 8-*^'jy-;m^©^)SSg 

(Aiq), (5, 7-y?aa-8-+yjy 30 

T^S-^A. MJX (5, 7 - 
+ y y y-;l/) y;l>s~^A. h yx (2 3 
t^j-^a, h yx (5 -^^u- 
8 - + y-;i<) r;u5 -^a. b'x(8-+yyy 

-JU) mS (Znq) KD t Cft6©£J5llffc©efi 
'l>#JS# 3 In. Mg, Cu. Ca, Sn, GaXttPb 

[002 6]-e©ffi, ^£;U7 <J-i>L< 

o~>r->Sit«-en6©^s^r;u+;bS^xju*> 40 

M»«ci*-CflHft3*i-Cl>Sfc©fc«^-gEA**W4 LX0 

WW Ofcyx^y ;l> f'7 ^ >Sf zgf* 4> . S^-^AMiP4 £ 
ttffll>4Ci*iTtSl. iE7Li£AJiiBI«{c. nl 
-Si, nS-Si C^i'©«®iN?f*fc^-T-aAl5t*4 

[00 2 7] C©*?-ffiAB«. ±8B<t^ft*. m 
«. K^Sfffi. xe>3-hffi. *i>Xhi£. LBS 

s^-aABi Lx<ommi*> micmmzrjmifi. so 
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a^«5 nm-5 /Lim©ffiH-C)ltfn-5o C©m^&A 

b«. c ft h<r>&f-m a**s-«x«-s«±*> 6 a s 

— BUtjS-e&oT 0. Jb4t,>«, [il— 
WHiaW>«»B*>6a:-5SI»aKfi-C*o-r*>J:H. 
[0028] JfcK. ifc&ttE L*^%ft«t4ff*!t« 
*SMirr4. fliLt, B?IE©PIS/iE?L&AB/fS7c 

<B1 0 nm~2 0 0 n m©3mH©flSJf 5 ft. 

^>x;< «t o^nass-e. Pie 

*fmrs. &tc. c©±K*^-tmr*siE?LaA . 
b, mm, m*&xm<DW®frhts;z>nwk*tei8.zik 

[0029] c©rHM{b©*Si milB©*n< x 

6ft*>-r < . t>*-;ua«£t!Suc < 

Ev&frh. xsam&tm*. t,t>. c©»wtcc. c 
i-tc ±o»4s*s. -fistc h mmum. 50-450 

*C. SMI 0"~1 O-'Pa, %m&&0. Olnm 
- 5 0 n m/#. 5 0 *C~ 3 0 0 "C. mm 5 

[003 0] .Cft6©B©J&d5&. Z<D±lc?mmWM 
frli&zmm&i l/im«T»$Kii5 0nm-2 0 
0nm©8SH©lSJ?ic&S«fc3tt. 0H;U;f. Ifct-^X;-? 
» * 'J >^%i'©M{cj: •J»R8S*. C 
<ttcJ:»K ©fM©EL^*sff 6ft€> 0 C©tiELi 
^©fPUB. — aojtSSISr— »LriEfl.aA»3&»6 
WtS*rfP*-rs©*«»*Lt»*«. f^KMW5*a!K:L 
T. fm, S^aAH. ^TfeB. iE?L?iAB> PiS©«l 

[0 03 1] ccjc^Kbrff^ftytEL^fc. BsK 
iris 5 v~ 4 o vms^Enfln-r & <t . ^^sisj-c 

Tt-r^o a*$> mMirz$m<D%im*&M-cj:i,>o 

[0 0 3 2 ] STBliLtOTO-ttS (N 1 ) . (A 
1) . (A2) . (A3) . (B 1 ) . (CI). (D 
1), (El). (F 1) SO* (F2) X-mZtlZitS 

[0033] 
Ut\ ] 



(7) 



-R3S (Nl) 




0 s N 4 i CC 5 Jl£ /c » 6 M©^^3^#i£?i5SISg£Jfc 

[0 034] 
[ft 2] 



[0 0 3 5 ] 
[it3 ] 



c». ] 

[0 0 3 6 ] 

-Httic; (ad 



r 



Ar„ 



[SC*. Ar,„ A r 12 fc<fcO*A r 13 «-^n-en!45; 
MA ( (A 1 ) ) ■C*3ti*{b^»©^F-rt{c«^>&< 

[0037] 

(A2) 
Ar„ 



[SW, Ar„, A r 22 4sJ:^A r 2 3 te^ft^ftSiS: 

zm? 0 ] 

[0 0 3 8 ] 



20 



30 



40 
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12 



Ht6] 



(A3) 

ATbi 



Ar« 

r jai Ar 32 *5J:ffA r „<D*J>&< it2o» 1 , 
[0 0 3 9] 

hbs; (Bi) 



Ar*! — ^q^ — Ar« 



Lii-Lw 

= N- , - N (R 4U ) -S-gtcte-O- £St 
U R 41 «*3RJlR^-*fc«flBft***-r. /c/cL, Ar 
4a , Ar« 2 fc<fcCfR4i©5*d>tt< <t4> rtSP 
H(E»tttt«rft^ 0 5 £ C 2 SFtfS«WSffaET SbT'J- 

fi£LTfc<fcl\, ] 
[0 040] 
[<t8] 

-HK^ (CI) 



-(Ar w ) 0 



oa r , m jiRicr*oTfe»a ri^r *><(:< > 

L 21 , L 22 , L 23 , L,«* L„*5<tc;L I6 «6M(D 

To fc/cl, L 21 . L 22 , L 23v L 24 , L 25 fcct^ 
L 26 (D5%4>fr< <tfc lotJ=N-^/c«-N (R 51 ) 

[0 04 1] 
UtQ] 



50 



13 



-*5S (Dl) 
Arei 



A r sl fcit;Ar, 1 tt7y-JH*WJ55t« 
S**r. /c/cl, Ar 61 , Ar„, R 61 *5cfc£>*R 62 

iT£fi-e&£ 0 £/c, BS"T^a»SI51±«Sl^CCJB^ 

[0 042] 
[ft 1 0] 

HS^ (El) 

M**CUr). (R7i-) rf -» 



(8) «fH2 001-259434 

14 

* esc*. Mtt i »e> 4 i^c >f t >ra^K o ^ ^^i 
ir^^o ] 

10 [0 04 3 ] 

[{tin 



HBK (Fl) 



(F2) 




ffc£«flS»**U Zjttkfflof^ttffc^^K** 
-r o kfcU-8©S*&«*«T. xtt l-3Qa«8R* 
II, yW0-3<Z)lSS[*^ o x*i2«±<Di*«S 
KOZ 1 6il^Dr*o-CfcS^r^Tir^rfe<fc<, y#2 

^©iSiiaRoz.ttra^riorfeRftoriiT 
^CCxfc^yrt^c lJSLbOiSttZti 

ta«K©RB,«RDr*orfcij36corc»rfeJ:<, * 

m*9SK: l«±Oi*ttR, 1 4R„«|gD'r*-3--Cfc» 

ttowttio. Zi. z 2 -e3t£ti&— fico 
IffclMfc^ftOSStf R 81 , R ia r*snsflBR»«, 

[0 044] -MS (NIK (Al), (A2) , 
(A3), (B1K (C 1) *$<fctf<D 1 ) K*sl> . 
T, Ar, Arn, Ar 12l Ar 13 , Ar n> Ar„, 
Ar 23 , Ar 31 , Ar„, Ar 33 , Ar u , Ar 42 , A 
r $1 , Ar 61 ^J:^Ar 6Z tI $^7'J-iH(i ( k 
4n + 2 (ntta&tt) r*fttf«FK:fW[R 




30 



40 



50 



^hol, VT>*. SxU;US»*5*tf6ti 

fct*IOBai**J«LrfeJ:<. S6CCtt^hfPflBft** 

[0 04 5]-|K(Nl) t (Al), <A2>, 
(A3), (Bl), (C 1 ) teefctf <D 1 ) CCtel* 
T, Ar, Arn, Ar t2 , Ai*i 3 , Ar 21 , Ar 22 , 
Ar 23l Ar 3a , Ar 32 , Ar 33l Ar 41 , Ar 42 , A 
r sl , A rsi*5<=fcO*A r 61 r«3ft45?*K«3R8l8 
*«^0D«rt* 4n + 2 (nttS«S») 

;k ^ $ yy'-;K tr^y-^k l, 2, 4-h'J7v* 

1.2. 3-h';7y-Jk 
y-;k ^y**t*V-Jk >fv?7!/-;w ?^if 

1, 3, 5- h >J7^>^W6n, *ti6aBB»tt 

[0 04 6] -« (Nl), (Bl). (CI), 
(Dl) , (F 1) fc<fctf (F2) CCfcOT. R, 
R^iv Rsi, R&i, R&2, Rsi, R»2, R«»i fccfc O'Rd 2 

KWRttttl,***. RmftiClX. T)l>*)im. lsi>V.T>\> 



(9) 



15 



T^T^^m. T)i*c~)vm. ry-iH, a 

HKjS: (n i ) &c*s<,>r. io 

[0 04 7] 
[ftl 2 J 

x 1c— 

y y;i/S, 2-fy = ^ux, 6 - try ^ >>;i^ 2 - 
2-^7y'y;n, 3--* v***:/yjua. 3->rv 20 

2--f Sfi/yA*, 4--Y5^/y^g, 2-b'pa 

2- (i, 2, 4-hyr7'jwi t 2- (1, 3, 
5 - h yr^w s, 3- ( 1 , 2, 4 - h yr^w . 

< tTkmrnzm-S $ #tc 2 - * s y 3 - tr^ v y 
Sfc»*»*»&3ttft:6 - ( 1 H-t7Vo [5, 1 30 
c] [l, 2, 4] h yryy;i/) S^) ZBf&Lxb 
J:i> 0 — «S (N 1 ) tefcoT, 

[0 048 ] 

Hfcl 3] 
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16 

T*Sti*5HM!5K{fc*««ai«, 4 n + 2 tc»©^F# 

^^fcfc©"C*tl. JHWmua, y*~)\,m, \-1rv 
2-*y*)i&* 9 -y> h^-fe^S, 1 - 

3-^y Ur.;l/Sf^spf htlZ> a £6 

<w*.«9 -y*i->b y )vm^cmtimn^m^M 

[0 04 9] 

at 1 4] 



1.. 



-< 



^■TSgP^ODMPSfic^lRM^'C*?). *vo. 4n + 

«, 3-f'J 5-f'JS 4 - f *tv 

--fv?7-/ , ;;H > 4 - V';;us. 3-t'on 
S, 3-7'j;H, 3 x^-;ua^*5^e>*i 

[0 05 0] filTK. l"rta5|H6S14tt*fif#t, 5 
[0 0 5 1] 






[0 052] 



Utl 6] 




2001-259 434 
20 




4» ^ ^ 4S2 

PL 




[0 0 5 3] 
[ftl 7] 





[0 054] 
Hbl 8] 




-hbss; (ED 



— flJS (El) lctel>XMvm2tiZ>&m7i;m&. Iffi 

& h 4fficD 4 * tor ccsoiEtt 

tcl>**. Be. Mg, Ca, Sr, Ba, Zn, Cd, 
Hg t Pd, Cu, B, Al, Ga, In, Tl, S 



i , G e jfitff £ 0 < , Be, Mg, C a , S r , B a , 
Zn, Cu, B, Al, Ga, In?5^6Wf^l<, 
Be, Al, Zn, G a*J*fc»* 

[0 0 5 5 ] (E 1 ) {C*sl>T, L 7l -r*3ti 

-rfttoft, mm^m <wa.»* -o 

40 H, = N H, -SH*J?)^nh>41o8iofcl) *t 

mm^StcteXfrziy^m* (O, S, Se, Te)CD 

8-fc FP*^*^y>co*KS^6^P h>^BX 
o/c^r~*>, ih-2- (-t7yy;i/) 
!/-;KD 1 {i<DNH^6^n h >£9^/cg^T~:t> 
HKS (El) tcta^r, R n "Cg 

H 8 «±©tt«^fefrT^r - * Zi><DV$> 
so ti«4#tc«||B»35c< % mziis 4-tFo^>-l, l 



(12) 



21 



2 00 1 

22 



2 5 9 4 3 4 



-fc'^x^k 2 -jt)W7b-fy& U>. Ih-t7 * [0 0 5 6 ] 

[5, lc] [1, 2, 4] h»J77-^6^P Ubl9] 
h>£ 1 oKQ|*l>fc7-*>*W&f6ft4. * 

-»5* (Fl) HBW (F2) 




[0 0 5 7 ] — «SC <F 1 ) CCfel^T, ZiteiCfZaT 

offiOBfcofcfc<z>*(^tr», — (F l) ctfct^T. z 
3 ~cis $ ft & k flo»H£{ b^BWteWHS t ti, 

[0 058] #£3fcttfbl^J£SS i«c95 S»56tt{ fc^W 

wwtctt. atmb*, semi- ±h*ij— 

1 2 2^-2>6CBa«3ftrc»-5»«a*»B, 1^* 
Iff 2 5 1 ^->>-2 7 0^-5^CBB»3ftTlr»4»M£* 
SSI S6CCBI«»2 7 4^-^2 8 7^-^ftClBtB 

fii^3S^^#Sl^b7K^^b^^. p - * - y x ^u-^ 
^7 * - * - "7 ^ -;i^ctt«3 ft *IStt#«£>8B«iMfc 

)WW>, y)\s*u> y +if>^^>, 7o^>, 
7^yF>, yy#>. ^7«J> 4 1ry\>4%#-J- 




10 



20 



30 



•J 7 7- J^{CftS? n^MKSf Sft^tl, 7^ 

^P07l/f;^5 K , ^^;l/75/>'h73^^^ 

*x>^*ju#>M^fcf^Sft4*t9«BBI»lK^ 

7^'J^>^U>^Na ^^u>^;l/- v 
n-fe-r>, x^v>, >S^>7^7 tr>3| 

«c««sftsa*ei3R{b^». **-9-*^#^r->, 
*;u^>>r^>, f7M^7->x»2 - (r—y 

tt*3ft*^»eSWt£». ^7>7X^K> k 

hurv-Jk -fsW-Jk ?77-;K 

i/7^^>v'^t7 J :>t^>F, 
7^7^1/X tf+U^T-X T^^^vifJ^A 

3fcteCft&»K&S*WLTl>T«>J: 

©ffc^©Jl*«**tf***. *«8»*ft6«:|Kje3 

[0 0 5 9] 
[ffc2 0] 



(13) #182 0 0 1 -2 5 943 4 




N-7 N-8 N-9 





[0 06 0 ] 



Ut2 1 ] 




[0 06 1] 
UtZ 2 ] 




[0 06 3 ] 



[<t2 4] 



(18) ^2 0 0 1 -2 59434 




30 



(19) 2001-259434 





Ut27] 




[0 06 7] 
[fb2 8] 



(21) .#§§2 0 0 1 -2 5 9 4 34 





(22) ^2 00 1 -2 59 434 




[0069] 
[Yt3 0 ] 



45 
B-22 



mm2 0 0 1-259434 
46 




Ut3 3] 



(25) «pB82 0 0 1-259434 




[0 0 7 3 ] 



[ffc3 4 J 




Hb3 6] 



53 
E — 1 



(28) 

E-2 



mm 2001-259434 
54 




[ffc3 7 J 



(29) mm 2001-259434 




[0 0 7 7] 



Ut3 8] 



(31) ^2 00 1 -2 59434 




[0 0 7 9] 
Ut4 0] 



- (32) 

61 

F-12 




E - 13 F - 14 




20 



[0080] &cc. *mwtcm^?>t\zmmmm&zm 

*lA»fc©«. TiO„ ZnO, SnO„ SrTiO 
WO„ Bi 2 0 3 , Fe.O,, Nb 2 0 3 -C&(3, 36 
KllfiKBTiO^-*^ 30 
[0 0 8 1 ] ±&%m&t l/ttt, 0 . 5 e V~ 5 e 
V, jffSKHl e V~4 eV©«±^=iIi4Wr-5^M! 

[0 0 8 2 ] MS¥3H*tt. #ll^ttteJ: 9»B«»«© 

scims. mi*. - 6 3 3 

HSMt**>©tfcP*ffiK:il. ffi^<Din«itt^)S*il 40 

mmoatp, mffi£Mwt. msmoiKwrnt ux± 
ifflttmrn-vsz. - 6 5 0 1 2n^mc 
t*. m. m. mm, a^©&i«*£«ofc»Hfc**> 
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[0 0 8 3] *IHH©ft«¥aMttCK. T^-^'f YW.m 

it? & ><Dmmitw> m&v&itmzH 1 amc t & 

iK«fct)Ctl6*jB?BT#*. ffllf 1 1-2 9 

0 6 9 4-^^Ctgi§^$ftTt,>SJ:MCT^£-f 

[0 08 4] ^WCfcl^-C. br, W« 

#P!¥9 - 3 2 8 5 5 7^«-Cg3^3nTC» 

s j: 5 aiw * > i ^Bj^tte«g^^7ga<ai4«j§ 

[0 08 5] *^8{C*i^r«l«^flc*. 
©^©Jiitttjg, iaw-c 3 6ccragftsjecs:wr 

^ss-rsci^r-^^,. 3 etc »r^-fs 
/rSE 3 -if r 3 «t 1 \ 

[0086] 

[0087] u v- 1 wttmt& (mirmftm®E Lm 

rt~>z.±.<,c I TO£ 1 5 0 nmm~ei&mLXBf&Ltcm 
5) iC^'$-->i/^if^fo^, C© I TOjtWSS* 

IBffif&ofc. COS^SMSi?:, TUM©K^S^g 
cmmr-fr ^-Kg^U — ^y^^Stn^ 
^-hCC. N, N* -^x;*-N, N' -tfX(3 
->?-JU7 [1, r -K7j;;H - 4, 

4' -i^Ti> (TPD) 2 0 0mg£Aft 1 5>'J©-t 'J 

(PQP) 200mg*A^, 3 6tCgiJ©* <J T'tt 

tetamm*- y cc f ^ (8-tpp * > y i— 

h) r;U5-^A (A 1 q.) €:2 0 OmgAtl. 

[0 08 8] ^^-C, ?:4 xiO-'P a gTi&E 



(33) 



63 

2 0 o Cgrtt$fcU a£«fgO. lnm-O. 3nm/ 

Amzmitc a $6cc v pqp co A^tcmmmx- h 

^IlOt2 2 0 o C^t«U, P^SilKO. lrim- 
0 . 3 n m/s e c xmmJEfliiAM-ttcWMLXmB 
4 0nm<Dmtm*WtWc o ^(C, Alq 3 COX-otc 

mo, 1 n m/ s e c T'ifti B^/tOi^* 0 T HJ¥ 

[0 08 9 ] Jfcfc, «-?aAJB©±CCX 

£>^X^>Si©^t/B^X^ „ McffiSrO. 5gA 
SO'Xai ; $:2 x l 0- 4 P a ^rlEl/dl 

2. 0nm/sect7n'>^A^U COB, 

biskm©^*** hzmmo. mmmm.o. inm/ 

UV-lftffiKOfc. COSR^-CO I TO«ffi*»ffi, v 

[0 0 9 0 ] 

Ht4 1 ] 
TPD 



PQP 



Alq, 



8 




10 



20 



30 



40 
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: [0 09 1] UV-2ItCM# 
SIDLED (B#<b^») 

tt*S/- h 1 ©ffifiS 

3teftM«-C* S&Yfc* 2 > (B*7xp ; P 2 5 S 

6) i ommga^m-rzmmfcftmwit, o. 5fi 

-;Ux5mm<D^nJ^14^fli«*t (SAS¥ ; #Vi^f 
J«) 3 8MS5I5, 2f^-JVX5mmO^»M 
WrSJ»«Iffltt«JIBIIttt ; y;i<f ^ -# 4 

0 8 0) 4 0SfiSPS^»SfiJ*i6&SS»nI^14«fl§«i 

n->- v A*m>m. i o o 'c-c&mL. ss*->- h 1 * 

fftSOfc. U V - 1 ffl«»*»0±(cjR|lj;- h 1 
Ootf, PMSlliUc. UV-l®K#fc*ttl**= 
Wfe 4 Ofc. 0 . 0 0 0 2 

[0092] 

Mrt>6 3 0 cmg|Lfc0fCCUV- l®t*3fe* 
(*£t£g L . RftJISSK 2ilfc„ U V - 1 ffitK#&7£{*« 
#=Wfc4#T?IBttl,fc. *©B*©fll«*#tt0. 0 0 
0 2TOofc. 
[0093] USSW 3 

KfHi'-h 1*>63 0 cmfifl/A:Br(CUV-2Bt^* 
4 l, fc„ -e©B#©rfilMtfJtt 0.04 

[0094] ttmm i 

nan^- n*>^3 o cmMLtcmtcMmmym&u-c 

2 0W M3iyT*iKlU I»ll««ef=tM^iE4 £ U 

it. mMiammmmm^mmLtc njtetcit: 1 

m 3 ®&H$84>tc£tt0f 1 - 3 ted: cttfcttW 1 tcl£4S 
<DJB»1SJI«£< 1 Ifoggb, -£*t2§*ffli>-t £^3 

L, #S**JtTU 3 0^©*5raKJIte*Wfflb 

[0 0 9 5] 

[*n 





ms- 










0. 0002W 








0. 0002W 








0. 04W 








20W 





[0 0 9 6 ] HSS0H4 7"Pf;Ur;L-3-jl/fcttI^.fc^. 7 5 0 m 1 ©^.STkK: 

12 5ml Of ^>-T y^D#*->K*2 0m 1 V 50 «*0tt*i&arFU WBWIB5 s 4«Mffi»6*iBl«J 1 



(34) 

65 • 

2g, 7 0%ODB|ffi6m 1 *miMLtc a CCD?g*££8 0 

3-hl/c e ^"T\ ^b£I#^*S«£ 1^53^3 0 0 

**L/d£ v 4 0 0 o C7£fr&L/c o cn^2 Olili^OilC 
fcfft, 5 5 0 , CrjftiSltfi5 
fki^7Xl«c^^/c 0 CM2 g/ i otgfbe^ 
®# l/^A<Z)x£y~;t/*S^tAn, 7^^^^ io 

VLtc (ffi«Kfi#fcri4-fe^ ^ vfx 1 ) . 
[0 0 9 7 ] f#6ti>claKlfi:^hf14H275 ^ 1 CDJn 

1 *i^©±te2^iSTU ^(D±icy >^^> • 7 
3 7 0 CCcr3B$r H l UV-liflgfeJfc 

0. 0 0 0 2W7£>o/t o *M»«««:»n^., 

m^Xft^tc^vlsZv-ZhtfCtt^^ :/F 

799. 8%C7X $/c^JSM<Di#^-C9 9. 1 %CD« 

[0 0 9 8] Jt«(M2 
JI5fe#iJ4 ilelli&ctnSta^t'tt-fe^ 5 » 1 
^^X^^3 >iStfe7ig* L /c ^ F mm * fci^i 
MOM* 1 m 1 *K*4cr>±Cc 2 *»9nBT L . *<D±K: ^ 30 
>^^> • *7 -r ;l>*-«:igt*\ 3 7 °Cfc:T 3 B$fiSL 2 0 

!Bi5 0m lm lBMffiU »fW**«ffiK:J: 0 
78 0. 6%<7X */c«^HS©ti^7 7 1 . 2%<Dffi 

[0099] mmm 5 

¥W18 5 0 0, ^ttlUm©Q7 7ltif U 40 
>W*8 0wt%i7 ^ Yfctf— "J ^>*JIB 1 4. 5 

o . 5 w t % *m*. tcmm^mttc % 5 0 ^ m © 
ummtttm i-r*FRp*ccx^i/ -mhk u fc 

<B5ffi« 1 ) o 

[0100] f#6nfcKS^tSCCoi^r, M?f»RK:J:£ 



#12001-259434 
66 

1 *^»<D»<i*Baccj:0»fBLfc. UV-1IKI6 

0. 0 0 0 2W7&-3/C fmmi<Dmm.kictetA, 

[0101] Jt«W3 

^«5ira«KbrJtR©l»»3eR*!fofc. K85« 
ttl»4MfeK:B» 2 0 W S3W73fcJRWLfc. 3t#*Ttt 

[0102] mmfflG 

^S4f» 0 aitcfc^r, IRStiL 2^UV- 
3#/c 0 ^©^(Difl^ttO. 00 0 2WC$)o/c 0 

/Co 

[0103] mmmi 

ttM 1 . 0 5 5 7SS5&S8 °C(DSK*L (TkKtfb^v"} 
AO/KSS*) 7 0 0 0 U sr dr — CC. j^&#X*fiff2 7 
11%©^*'^ 4 2 4 m 3 <DSBS72»a UpH9^t^ 

^S4tf ^ciicAOfi^fflor^yssas-if pH 1 
o. 8±Lxftj&2&. n^mmwMXQmjBOtcw* 

KflFWRS A ■ C P 3 ) CC J: 0 M5£Ufc¥*rtfc*S# 
0. 4 8 /zm7*4i^M^;^>^A<D7K!l8ffliKA«:g9I8 

[0104] m2ictmLtcmm&&m&3kmcm>> 

»W«#*7, ffilO. 6m(D£-t*>^*ltfc©jffi# 

fcSSTig'&U Ca/PCDMT-tbl. 8 5, 

2. 5 miS. WLU&27°C, pH=6. 5-7, ffitm 

te&*>3tMi8m<t*Z>Z3 0%miML. 2 7U 12 

mm. mmmmmo. s m/®<&k#vMmMit* 

SS%IS^L/c^ a JlAZftf&Lfmis- h 2 <h L/c. 
[0105] KH->- h2^63 0 crngtL/tB^CUV 
- 1 Itt»*»*RI W»I«I5 i Ufe. UV-lffi 



67 

[0106] 





a 




5 








1.65 


WRKhr) 


2.5 




27 


ABIlftpH 


6.5-7.0 




6 






CaM<%) 


1.7 


BWBChr) 


12 




27 




7,5-8.0 




6 








30 




27 




12 




0.5 



[0107] mmms 

m<Dx#Jris®itm (it^n>B -053; AB*-C 
>*<b¥X*&3%icttS!f) (*SJt= 10:3) £i*jlt 



15) ^200 1 -2 59434 
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